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I. General Statement 



The Instructional Film Research Program emphasized during the report 
period of November and December, 1948, the following phases of the Program: 

1. Testing of experimental versions of films with required test populations. 

2 , Analyses, summaries and interpretations of data collected on several 
projects. 3. Project planning and experimental designs. 4» Construction of 
equipment and devices. 5. Advanced program planning and promotion. Generally, 
research activities of all kinds have been increasing steadily toward an anti- 
cipated peak which will be reached during the late spring months. 

It has been decided that soon after 1 January 1949 additional project 
proposals will not be formulated or activated until it is known whether or not 
the Research Program will be continued beyond 30 June 1949, and if continued, 
on what scale. Indeed, this report lists all projects which will be activated 
unless extremely important and feasible leads are found. It is unlikely that 
additional projects will be undertaken under Contract N6onr-269, Task Order VII 
prior to the expiration date of 30 June 1949. Therefore, the scope and pattern 
of this Research Program may now be considered as established. Efforts will be 
directed henceforth to the rapid completion of activated projects. 

It is important to note a number of factors in evaluating progress 
reports on the Instructional Film Research Program: First, it should be real- 

ized that research in the area of sound films as instructional and training 
communication had to be started largely from the beginning. There is not a 
substantial body of well established findings, as in many other fields, to serve 
as a base, nor are there except in related fields many proven methods and pro- 
cedures. Progress should be evaluated, therefore, relative to the very low base 
line from which this Research Program necessarily began. Second, it is probably 
very difficult for persons other than - those who are attempting to do research in 
the area of instructional sound films, radio and television to realize the com- 
plexities and difficulties of the problems encountered. Evaluations of progress 
should also take these facts into consideration. Third and finally, account 
should be taken of the difference in overall requirements between operating a 
program of research and operating a research project . In research programs it is 
necessary to build a larger organization, with all that entails, than with a 
research project. It is desirable to plan attacks on the area to be investi- 
gated on a relatively broad front in order to use effectively both resources and 
people. These conditions and requirements necessitate more latent, time for 
getting the program under way and more time until final reports begin to appear. 
Program and project research are very different in that the former includes 
multiples of the latter. 

Previous attempts at research on instructional sound films have gen- 
erally failed or ended with inconclusive and unsatisfactory results because of 
lack of resources, including personnel and time, commensurate with the complexi- 
ties and difficulties of the problems. (See '‘Requirements of Research on 
Instructional Films," Hollywood Quarterly, Volume III, No. 3, Spring, 1948). A 
clear understanding of the above points is necessary if the sponsors of the 
Instructional Film Research Program are to avoid errors which have been made in 
the past by sponsorers of film research. 
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II • Developments and Changes in Organization 



Personnel: Attachment Number One gives the current status of ^rsonnel_ employe 

on Instructional Film Research Program. Comparisons with lists of previous 
status report will show the changes which have been made. 

T?oivi nmprrt * A shipment of four desks and four chairs was received through the 
5f?Ie?oF" Navaf Research . A pair of matched and linked Ampro Projectors was 
received for third dimension projection. Four government furnished Friden 
calculators were rebuilt, returned and put to use. Requests for equipment in-- 
eluding a semi-portable Simplex Projector and a Mitchell 16mm camera are perding. 



HI, Status and Progress of Projects 

The following table headed "Number, Title and Progress of Research 
Projects" gives incondensed form the titles of projects which have been acti- 
vated to date, an estimate of percentage of total work accomplished on each 
project and an eetiLte of percentage Iain during the report period of November 

and December. 

A total of forty-five projects have been planned, evaluated and 
activated: one (Number l) is inactive and one (Number 11) has been cancelled. 
Eleven (ll) are complete to or above the 75 pee* « ent level exclusive of pre- 
paring the final written report. 

Attachments Numbers Two through Five give preliminary reports on 
Projects 3, 6, 9 and 10. It is suggested that careful reading of these pre- 
liminary reports as well as study of other active projects will show that the 
research being done is of both basic and practical importance. The problems 
and results are meardngful not only for sound motion picture production and 
utilization but also for other kinds of instruction viiich involve special train- 
ing devices and models, conventional teaching methods, and radio_ and television 
instructional communications. Many of the problems which are being investigated 
are not merely analogous to the problems involved in television instruction; the 
problems and methods are almost identical with those involved in television com- 
munication, The Instructional Film Research Program is not only doing research 
on this particular medium, the sound motion picture, but in the Program sound 
films are being used as a means for studying training problems of general signifi- 
cance and of great practical importance. 
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The problem of transfer from a training situation to a performance 
situation is of central importance. Therefore, when the results of Project 10, 
whichemployed seventeen variations of films on the breech block assembly tasks, 
show that in terms of actual performance a level of 98 per cent peached by 
two of the versions, this finding is very significant. It means that Navy 
trainees can be instructed almost perfectly by films alone for immediate per- 
formance on this and similar tasks. In addition to this result, the “^hods 
and nrocedures used in Project 10 set a model for experimental design which 
can be employed in much future research on films, training devices, radio and 

television. 



Let us take another example. Instruction by any methods whatsoever 
involves a decision as to how to distribute instructional effort aid study 
time. How much material should be presented during one period? There is a 
widespread belief which is also held in the Navy that instructional films _ 
should be about twenty (20) minutes in length. Where longer time is required 
to treat a subject, the films are made in a series. However, under speeded up 
training programs it may be desirable to mass the presentations of films, 
results on Project 9 indicate that for materials and with subjects (Navy 
trainees) like or similar to those used in the experiment, films can be shown 
continuously up to a limit of one hour without significantly reducing he 
degree of learning. This finding when applied could save much training time, 
or, stated differently, the finding may be employed to speed up training. 



The practical significance of the results of projects 3 and 6 is very 
evident. The classroom communicator which is nearing completion will have wide 
applicability in training situations. By means of this device measurements can 
be made intermitt ant ly or continuously, rapidly and effectively without paper 
and pencil tests. Learning may be facilitated. Also, the device can ^e used 
to evaluate instructor training. As a result of leads from Project 6, it would 
seem to be unnecessary to employ expensive color films unless color per se 
provides crucial or critical cues for the skills or concepts to be learned*^ 
However, it may be desirable to use color to direct attention, to aid discrimi- 
nation and hence to facilitate the learning of some kinds of tasks. 



Project 
No? 



1 

2 

3 

4 . 

5 

6 

7 

8 

9 

10 



11 



12 

13 

14 

15 

16 



NUMBER, TITLE, STATUS AND PROGRESS OF RESEARCH PROJECT 
Title 



% 

Complete d 






An Exploratory Study of Educational Films 

Film Analyzer Equipment 

Group Instruction and Test System 
(Classroom Communicator) 

Critical Evaluation and Summary of Experimental 
Literature on Instructional Films 

Summaries and Critical Evaluation of Selected 
Research Literature in Psychology and Education 
Pertinent to Motion Pictures 

Relative Effectiveness of Color and Black and White 
in Instructional Films 

Musical Background in Instructional Films 

Annotated Bibliography on Effectiveness of Music 
in Instructional Films 

Distributed versus Massed Film Presentations 

Experimentally Varied Motion Pictures: 

I. Variations on Assembly of Breech Block 
of 40mm Gun 

Design of General Model for Testing Instructional 
Films 



30 ‘ 

95 

98 

80 



50 

90 

85 

100 

85 



% 

Increase 



10 



5 

15 



10 



85 (correction) 
Cancelled 



Relationship of Length, Fact Frequency and Difficulty, 
and Effectiveness of Instructional Motion Pictures 55 

Effects of Persistent Quest! ning on Film Learning 75 

Effects of Learner Representation in Instructional 
Films 75 

Relative Effectiveness of Exclusive Film Instruction, 

Study Guides plus Films and Standard Lecture Methods 55 

Filmic Illustrations of Selected Learning Principles 

Applied in Instructional Films 25 



10 

10 

20 

20 

10 



•tt percentage completed exclusive of the final report. 
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Contributions of Varied Film Introductions 
and Summaries 



30 



Research Literature on Commentaries 



100 



Commentary Variations: I* Phase Relations., 

Level of Verbalization, and Learner-Reference 
in Instruction on Perceptual-Motor Tasks 

Effectiveness of Three-Dimensional Instructional 
Sound Motion Pictures for Perceptual-Motor 
Learning 

Characteristics of Subjects and Film Learning Gains 

Attention Gaining Devices in Films 

Physiological Indicators of Subjects’ Involvements 
During Film Learning 

Effects of Repetitive Film Presentations on the 
Rate and Amount of Learning 

Learners’ Involvement in Sound Films 

Development of Procedures for Pre-Release Testing 
of Instructional Films 

Development of Procedures for Measuring Profiles 
of Films on Factors Related to Learning 



60 

30 

35 

20 

25 



20 

20 

20 

15 



Comparisons of Learning from ’’Dramatic” and ’’Factual” 
Films 



Relative Effectiveness on Learning of Right Versus 
Right-Wrong Methods of Film Presentations of 
Conceptual and Perceptual-Motor Tasks 

Practice Effects in Film Learning 



A Report on Instructional Film Research, 

Production and Utilization in Great Britain, 

Canada and Australia 50 

Relative Contributions to Learning of Video and 

Audio Elements in Films 10 

Employment of Sound Films for Restructuring Attitudes 15 

Experiments on Functional Characteristics of the 

Classroom Communicator 10 



10 

20 



20 



20 

25 

10 

15 

•5 

10 

5 

5 

10 



10 

10 



50 

10 

15 

10 



The Effects of Authentic Sounds in Instructional 

Films 10 



10 
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Effects on Learning of "Shock Sequences” 
in Sound Films 

A Theoretical System and other Requirements for 
"Mass Media" (Sound Films, Radio and 
Television) Research 

Procedural Requirements for Audience Controlled 
Film Flexibility for Multiple Level, Rapid 
and Complete Learning 

Development of a Printing Device for the 
Classroom Communicator 

Development of Very Flexible Individual Film 
Study Device and Its Evaluations 

Development of a Flexible Multiple Channel 

Magnetic Film Recording and Reproducing System 
for Research and Instruction 

Experimental Development of Equipment and 
Evaluation of Monaural and Binaural Sound 
Integration with Pictorial Fields in Sound Films 

Development and Testing of Procedures for Infra- 
Red Photographic Recordings of Audience 
Reactions 

Experimentally Varied Motion Pictures! 

II. Supplementary Study of Variations in 
Assembly of Breech Block of 40mm Gun 

Summary Report on Instructional Film Research, 
Production and Utilization in the United 
States 



IV. Liaison 



Instructional Film Research Program acted as host for the Second 
Conference on Rapid Mass Training on 5 and 6 November. Those attending were: 
Dr. Robert Rock (Fordham), Dr, Harold Edgerton (Richards, Bellows and Henry 
Company), Mr. Leo Kuper (University of North Carolina), Dr, Dwight Chapman 
(Research and Development Board) and Mr. Joseph Gaberman (Navy, Special 
Devices Center). Dean M. R. Trabue, Dr. C. R. Carpenter, Dr. A. K. Kurtz 
and Dr. Kendon R. Smith represented the Penn State Instructional Film 
Research Program. 

The Conference reviewed the First Conference which was held in 
September, heard brief progress reports and then concentrated on systematic 
and detailed reports of the Instructional Film Research Program. 

A general and important understanding which derived in part from, 
and was emphasized by, the Conference was the realization of the close re- 
lationship and similarities of problems, methods and application procedures 
among the interests represented. For example, it was realized that series of 
experimental film versions produced and tested by Instructional Film Research 
Program could be used in television research. (See Conference Report pre- 
viously submitted to S. D. C.) 

Mr. Leslie P. Greenhill arrived from England in November for at 
least eight months of work with the Instructional Film Research Program. 

Mr. W. D. McDonald of the National Film Board of Canada visited 
the Program and expressed strong interest in the research. He reported that 
film people in Canada realize the need for this kind of research but at 
present nothing along this line is being done. Captain William Exton spent 
two days working with the Program and lectured to the Research Staff. 

Mr. R. 0. Bieling of the Ansco Corporation explored the possibilities of co- 
operation of his Company with Instructional Film Research Program. Mr. James 
J. Duva of Fordham spent two days at Penn State for the purpose of familiariz- 
ing himself with problems being investigated and methods being used. Mr. Duva 
was especially interested in learning of possibilities for transfers of 
methods and procedures from Instructional Film Research Program to research 
on television. Mr. R. C. Larsen from the University of Indiana visited the^ 
Program. He proposed that results of this Research Program be made available 
on a wide scale. As a means of doing this quickly, he proposed that a high 
level conference • be held at Penn State during the late spring or summer of 
1949. 



Contacts have been maintained with The Signal Corps, the Adjutant 
General’s Office and the Research and Development Board. Previously established 
liaison with Air Corps developments relative to film research have been main- 
tained only indirectly through the Corps' appointed consultants - Mr. A. A. 
Lumsdaine and Dr. J. J. Gibson, Cooperative work with Eddie Alberts Productions, 
Inc. on pre-release testing was discontinued by "another government agency" 
presumably some division of the U. S. Public Health Services. 



o 
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Detailed reports were made on audio-visual aids equipment and pro- 
cedures of the Great Lakes Naval Training Center to the appropriate Section of 
BuPers. This was done voluntarily as a service to Great Lakes and BuPers in 
return for their very valuable help in setting up and helping to carry out es 
ing programs on experimental films. 



V. General Fiscal Statement 

Expenditures for the first six months of 1943-49 year amounted to 
approximately $55,000.00. It may be expected that the rate of expenditures 
will increase along with the scheduled increase in productions of experimental 
films. Ti*e revision of Task Order VII of Contract N6onr-269 has resulted m 
the settlement of accounts with the College. Response. to a request to the 
Fiscal Officer of S. D. C. for relinquishment from obligation of an additional 
ten thousand dollar^ ($10,000.00) has been delayed until accounts, f local 
plans and prospects could be reviewed and discussed with representatives from 
the Special Devices Center. Currently it is expected that there will be an 
unexpended balance on 30 June and it is requested that every consideration be 
given to the possibilities of having this balance applied to finance in part 
the extension of the Instructional Film Research Program for the period 
30 June 1949 to 30 June 1950. 



VI. Problems 

The crucial problem of this Research Program is that of time and 
manpower. Attempts to find and employ qualified persons on a full-time basis 
for the second semester of 1943-49 have not been successful. However, the need 
for personnel will be met to some degree beginning 1 February by transferring 
three Graduate Fellows (Navy) to the status of full-time Research Assistants. 

Recently the Navy, perhaps either BuShips or BuOrd, purchased 
fifty (50) Mitchell 16mm cameras for purposes of "research and training." 

Since Penn State is the most active research center sponsored by the Navy , 
it would seem reasonable that one unit of this equipment should be made 
available to Instructional Film Research Program. Accordingly, a request 
for a camera of this type was made through the ONR Local Representative. 

It is possible that S. D. C. may assist in arranging for this loan of 
equipment . 



There seems still to be the need for explaining and interpreting 
the work ©f the Instructional Film Research Program to those directly res- 
ponsible for sponsoring this research, to responsible authorities of the Office 
of Naval Research and to other ranking officers of the Department of Defense 
who are interested in and responsible for training. Likewise there appears to 
be a continuing need for coordinating the interests and efforts of the Navy, 
the Signal Corps and Air Corps in the area of instructional film research. 

Those responsible for the Instructional Film Research Program stand ready to 
be of all possible assistance to the Special Devices Center or others along 
these lines. 
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Attachment No. 1 



PERSONNEL ROSTER 

INSTRUCTIONAL FILM RESEARCH PROGRAM 
1 February to 30 June 1949 



Advisory Committee: 

U 

Dean M. R» Trabue, School of Education (Chairman) 

Dr. C. R. Carpenter, Director of Program (Secretary) 

Mr. I. C. Boerlin, Central Extension - Supervisor, Audio-Visual Aids 

Dr. R. Adams Dutcher, Chairman, Council on Research 

Dean Ben Euwema, School of Liberal Arts 

Dean George L. VHaller, School of Chemistry and Physics 

Dr. George F. Johnson, Associate Professor of Agricultural Extension 

Dr. S. L. Land, Head, Department of Industrial Education 

Dr. Bruce V. Moore, Head, Department of Psychology 

Mr. Hugh C. Pyle, Central Extension - Supervisor, Informal Instruction 

Dr. Kendtfm R. Smith, Research Coordinator of Program 

Dr. Eric -A. Walker, Head, Electrical Engineering Department and 

Director, Ordnance Research Laboratory (Navy) 



Consultants: 

t T ■ ■ 1 " “ 

Dr. Stephen Corey, Teachers College, Columbia University 
Dr. Edgar Dale, Ohio State University 

Dr* Charles Hoban, Jr* , West Chester State Teachers College 
Mr. Harold Kopel, Encyclopedia Britannica Films 
Mr. Arthur A. Lumsdaine, Director, Yale Film Research Project 
Dr. Mark A. May, Director, Institute of Human Relations (Yale) 

Research Staff : 

Dr. Clarence R. Carpenter, Professor of Psychology (Program. Director) 

Dr. Kendon R. Smith, Associate Professor of Psychology (Research Coordinator) 
Mr. F. T. John (Director, Engineering Research and Development Section) 

Full-time Staff Members : 

Mr. Philip Ash, Research Assistant 

Miss Fanna E. Brown, Writer and Assistant in Drama 

Mr. John B. Cannon, Project Engineer 

Mr. Leslie P. Greenhill, Research Associate 

Mr. Nathan Jaspen', Research Assistant 

Mr. Sol M. Roshal, Research Assistant 

Mr. John V. Zuckerman, Research Assistant 

-Part. -time Staff Members: 

- V , ,l> 1 — " “ — ‘ ■ 

Mr. Edward Abramson, Assistant Professor of Sociology (J time) 

Dr. C. R. Carpenter, Professor of Psychology (g time) 

Dr. Kinsley R. Smith, Professor of Psychology (J time) 



Flexible : 



Dr. James Gemmell, Associate Professor of Economics and Business Education 

Dr, Joseph N. Grosslight, Assistant Professor of Psychology 

Dr. Albert K. Kurtz, Professor of Psychology 

Mr. Chester Lynn McTavish, Doctoral Candidate 

Dr. Harold E. Nelson, Assistant Professor of Speech 

Dr. Abram W. VanderMeer, Associate Professor of Education 

Dr. Edward B. van Ormer, Associate Professor of Psychology 

Dr. William S. Vincent, Professor of Education 

Motion Picture and Recording Studio ; 

Mr. Frank S. Neusbaum, Administrative Head 

Mr. Delmer P. Duvall, Assistant Specialist, Motion Picture Production 
Mr. Henry Miller, Associate Specialist, Motion Picture Production 
Mr. Paul H. Seitzinger, Assistant Specialist, Motion Picture Production 
Marjorie A. Bloomfield, Secretary 

Graduate Research Fellows (Navy) : 

Mr. D. Morgan Neu, Psychology 
0 Mr. Dean S. Northrop, Education 

Mr. Loran C. Twyford, Psychology 
Mr. John P. Kisnler, Education 

Graduate Assistants : 

Mr. Chester Lathrop, Agriculture Education 
Mr. Charles A. Norford, Agriculture Education 
Mr. Robert C. Nuckols, Psychology 
Mr. John Tyo, Drama and Motion Picture 

Stipend Scholars : 

Mr. Henry -R. Brenner, Psychology 
Mrs. Jeanette S. Walter, Psychology 

Student Assistants : 

Mr. Robert Benson 

Mr. BenAmi Blau 

Mr. Theodore Blau 

Mr. James Gallagher 

Miss Margaret Myerly 

Mrs. John Zuckerman (Technical) 

Engineering Research and Development : 

Mr. F. T. John, Engineer (Director) 

Mr. John B. Cannon, Jr., Project Engineer 

Mr. Ray A. Bland, Draftsman 

Mr. Charles Brouse, Construction Technician 

Mr. Melhart D. Chelosky, Construction Technician 

Mr. William E. Shaw, Construction Technician 

Mr. Milton C. Stone, Construction Technician 

Mr. Harris Zeitzew, Construction Technician 



Clerical Staff: 



Betty Forry, Project Secretary 

Jean Wilson, Secretary-Librarian, Information Center 

Shirley Blau, Test Scoring Machine Operator 

Helen Hayes, Assistant Statistician 

Gloria Kahn, Secretary-Typist 

Betty Mohnkern, Secretary-Tabulator 

Vera Shultz, Secretary-Accountant 

Properties and Prodedures : 

Mr. Lawrence J. McGrael, Jr., Property Clerk. 

Mr. Paul Meyers, Equipment Maintenance 



Cooperating Divisions of the College : 



School of Education 

A. Department of Psychology 

B. Department of Education 

C. Business Education 

School of Liberal Arts 

A. Economics and Business Education 

B. Department of Speech 

C. Department of Sociology 

School of Chemistry and Physics 
A. Physics Department 

Central Extension 

A. Audio-Visual Aids Library 

B. Motion Picture and Recording Studio 

School of Agriculture 

A. Agriculture Education 

B. Agriculture Extension 



Central Library 



Attachment No* 4 



PRELIMINARY REPORT ON PROJECT NQ_. _9 

RELATIVE EFFECTIVENESS OF MASSED VERSUS 
DISTRIBUTED FILM PRESENTATIONS 

Philip Ash 

I. Statement of the Problem 

a* What is the relative learning effect of presenting a 
standard one-hour film unit of instruction in each of 
the following ways? 

(1) in one one-hour period \ 

(2) in two or more equally spaced periods, during 

each of which a part of the unit, lasting 15 minutes 
(if four periods are employed) or 30 minutes (if 
two periods are employed)# 

b. What is the relationship between the amount of learning 
and subjects* attitudes toward the f ilm-period * s length? 
(as measured by a rating scale) 

c. What is the effect of possession of previous knowledge on 
massed as opposed to distributed presentation? 

d. To what extent do relative differences, if any, persist 
as the retention period is increased? 

II. Procedure and Results 

Four film series were used, two each with a given population 
as follows: 

A. Navy 

Rules of the Nautical Road Series, Films MN 202, I, F, G 
Hydraulics Series, Films MN1730 D, E, G 

One company served as a control for each film series, ^ 
taking the test but not seeing the films. Two companies 
saw each film in a single one hour period (massed) . . 

Two companies saw each series in four 15'**minute periods 
(spaced). The total number of subjects was 940. 



Tentative Conclusions from Navy Populations 



The data available at this time seem to warrant the 
following generalizations: 

(1) The groups were substantially homogeneous with 
respect to two matching variables used - GCT scores 
and MA scores. An analysis of variance test shows 
that the Null hypothesis with respect to these 
variables is satisfied* 

(2) The experimental group means were significantly 
greater than the control group means for both 
films. Therefore, some learning took place* 

(3) The means among the experimental groups did not 
differ significantly* Therefore, no advantage has 
been demonstrated for spaced presentation as opposed 
to massed presentation. 

(4) Analysis of the ratings suggests that no significant 
difference exists with respect to attitude of trainees 
toward the massed or spaced presentations. 

(5) A significant difference seems to be indicated between 
the test performance of subjects with previous knowl- 
edge and those lacking such knowledge. This in- 
dication was obtained from those subjects who had had 
courses in physics (for hydraulics series) or had 
studied the "Rules of the Road" in the Bluejackets 
Manual . Within each company, the "Previous Knowledge" 
group scored higher than the "no previous knowledge" 
group. However, no significant difference is noted 
between those with previous knowledge who were sub- 
jected to the massed presentation as compared with 
those subjected to the spaced presentation. 

Therefore, it may be concluded, with respect to the . Navy 
population, that, within the limits explored, learning 
from films will be as effective if a relatively large 
amount of material is presented in one period as if the 
material is divided into several short periods. 

Civilian Psychology Classes 

Kellogg 1 s Ape and Child Series - four films 
Masscrman’s Cat Neurosis Series - four films 



Four classes served as controls for both series, y 
took the tests, but did not see the ^Ibs. Each faJa 
was shown in one period to each of three class , 
two 30-minute periods to each ox two classe , 
each of two classes in four 15-minute periods* Ea °. 
experimental group saw both series, each one according 
to a different spacing pattern. In the case of 
Cat Neurosis Series only, one set of class ( 9 

30-minute, 15-minute set^ were given retention tei sts^ 

two weeks after the films had been shown. In w 
classes, the tests were given one week later. 

The following generalizations seem to be warranted: 

(1) The classes vorc homogeneous with respec t to the 

principle matching variable used: college grade 

point-average to date* 

(2} The experimental group moans wore significantly 

(2) Scato than the control group means. Therefore, 
it is certain that film learning took place. 

(3) The moans among the experimental groups di£ — i, 

' differ significantly. Therefore, ng advantage has 
been demonstrated for spaced presentation, as 
opposed to massed presentation* 

U) Analysis of tho ratings suggests that some difference 
4 “ attitude exists with respect to massing as °PP°sed 
to spacing, tho latter being preferred by the subject. 
However, the effect of this difference on learning 
as indicated by test scores seems negligible. 

(5) A significant difference exists be t wee n one-week re- 
•tention and two-weok retention, for the Cat Nourosis 
films. Therefore, some forgetting seems to have 
t^ken place. However, oven at the end of two weeks 
no significant differences among the spacing patterns 

is noted. 

nno mav therefore arrive at tho same conclusions with 
°espS to this replication as with the Navy population 
replication - within tho limits tested, as much _ learning 
may bo oxpoctod if tho film material is massed into a 
Snglo toSr aa if it is divided and shown m parts in 

several periods* 



Attachment No . 5 



PRELIMINARY REPORT ON PROJECT NO. IQ 

ESPECIALLY DESIGNED MOTION PICTURES: 

T. ASSEMBLY OF THE AO MM BREECH BLOCK 

Nathan Jaspen 



X. General Statement of Problem 

The purpose of this project was to evaluate the contribution 
of instructional films to the learning of the assembly of the breech 
block of the 40 mm antiaircraft gun. Specifically, evaluation was 
desired for the following variations of instructional films. These are: 



a. Speed of development of subject 

b. Showing errors to be avoided 

c. Degree of verbalization 

d. Nomenclature 

e. Showing "how it works" 

f. Repetition 



An assembly task with time scores was selected because there 
could be no question regarding the validity of the criterion variable 
in terms of which the films were to be evaluated* The breech block 
was selected because it was likely to be unfamiliar to nearly all 
subiects (Navy recruits), because it seemed to be of suitable difficulty 
and because it was available from the Navy in sufficient quanti y o 
permit individual performance tests. By suitable difficulty is meant 
that the breech block can almost never be assembled by a naive sutgect 
merely by chance or without instruction. Therefore, learning by sub- 
iects who saw the film could be attributed to the film. On the other 
hand the task was easy enough so that a film of approximately ten 
minutes duration was adequate for teaching the task to most subjects. 



A secondary problem may be stated as follows: Granted that var- 

iation 1 teaches the subjects to assemble the breech block in 100 
seconds on the first trial, while variation 2 teaches the subjects to 
assemble the breech block on the first trial in 200. seconds, does this 
difference persist in the third, fifth, or tenth krial? If the 
difference does not persist, a question might be raised regarding 
necessity of producing variation I, which was perhaps longer and more 
expensive than variation 2. Also, there was the question of whether the 
film instruction would contribute and tho results show up m later trials. 



f 



II, Procedure 



Production "-p the Experimental Film s 



Seventeen film variations were produced. 

served as control f * lms ; S°"higif level of verbalization," 

development,” “showing of errors, g con trol film had none 

"nomenclature, ".and it ^her^con^^ ^ errors> „ 

"1 “el of verbalization, " "no nomonclat, 

works"). Each control film was co^arod! in tuS, with 
variations. The positive . c «<,+■? ons ) had only four of the 

films which (except for mnor ^“ontroAilm, so tha/any difference 
five variables included + “^® t between this control film and each 
in effectiveness found to exist betirccn to thG omission of the 

of the experimental films coul •,r«ar* J iations The negative con- 

fifth variable from the ^^“f^X^oept for minor modifications) 
trol film was compared with films which loxcop ^ oould be 

had only one variable prese: nt S hen the^ffoct of each variable was 
attributed to the variable. Thus, the ex ^ absonoo> Ono 

determined in two ways: by its P£°® ^ as to dG termino the 

general mothodologica ^ venoas those two procedures for 

sS"lm“t r iablor description of the seventeen films 

follows : 

Positive control film. This film has as variables 
s3ov 7 speed of development, errors, 1^® 

verbalization, nomenclature and "how it works". 

n-iffpr* from A in having fast speed of development. 

This fill was shortened by ono-third, hence it wa. 
nSessary to have a low level of verbalization. 

Differs from A only in omission of errors. 

Differs from A only in having a low level of verbalization. 

Differs from A only in omission of nomenclature. 

Differs from A only in omission of "how it w °*ks ’ 

Tike film F, except for inclusion of extra assembly 
sequence in place" of "how it works" variable. 

Negative control film. ^ 

like K, except for presence of slow speed of devo opmen*. 

Dike K, except for presence of errors. 

K except for high level of verbalization, .his 
fito was nearly doubled in length, therefore speed of 
development was necessarily ^ 



Film- A 

Film C 

Film E 
Film B 
Film D 
Film F 
Film G 

Film K 
Film P 
Film M 
Film Q 
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F ilm J Like K, except for presence of nomenclature. . 

Film N Like K, except for presence of "how it works varia e. 

Film 0 Like N, except for omission of one assembly sequence to 
ba lan ce inclusion of "how it works variable* 

Film H An "in-between" version. Like A except that it lacked 
~ errors and **how i*fc works*** 

Film I An "in-between" version. Like K except for prosonoo of 
errors and it works* 1 • 

w, T. Repetition film. like A, except for repetition of every 
sequence* 

The general structure of a typical film was as follows: 

A. Introduction 

The anti-aircraft gun was shown in a0 * i °“* . Th °^ C ^ t 
dissolved to a sequence on the breoch block— -ohe heurt 
of the gun". Narrator said, "This film will s ow 
to assemble the block. Then you will be asked to do toe 
job yourself." This sequence was used to begin all films. 

B. "How it works" . , 

The block was shown disassembled, and the operation and 
"logic" of the block was shown. An animation sequence, 
borrowed from the Navy, was included. This sequence was 
omitted for those films without a "how it works variable. 

C. Assembly I 

This assembly sequence was prosont in all films* .^p^inthis 
were put together, one by one. Errors were included in this 

sequence when this variable was a part of the film, 
wise errors wore omitted, and the assembly procoodod 

perfectly* 

D. Assembly II 

This sequence was present in all films except 0. There was 
a second assembly sequence, which in all cases was u 

errors. 

E. Assembly II A 

This sequence was only present in G. It was like assembly U. 



0 



F. Conclusion 

Parts wore shown disassembled. The narrator saxd,There 

21 seven parts that fit into the brooch block. Can you 
assemble them correctly?” 

G. Repetition 

Repetition was only present in L 

the conclusion* ”How it works”, Assembly I, Assomojy 
were repeated* 

Variations on the content of those sequences were with regard to 
the Zf of nomenclature, level of verbalization and speed of 

development • 



xv. The Subjects 

The subjects wore 2377 f ^Soptem^ »£ 

Training Center* ^ G ®^ s . w ° r ? „ m ^ OUT3S 0 f 30 from each company (of about 
The subjects were t selected in g™ips 00 ^ 0 al Aptitude), year of birth, 
150 men), on the basis of OT, MA^ ^ m gco £ os bGtwccn 40 and 60, 
and education. All su 3 * t-iq "Where thci*o was a choice * 

,,ith a combinod soorc botwoon 90 and^ll0. lQ0> AU 

those were selected with ^ c f asG or over 21 years of age 

didates wore discarded under » To provide for 

and those with loss than 6 /car designated for each detail 

possible absentees, four substitutes wo a ® b | ut tos met tho same 

in addition to the 30 sublets. ^authorized subjects _ 

qualifications as the othc 3 gcorGS WGrG discarded* likewise, 

appeared, they were tested bu . mGG ^ S p G cifications 

subjects who wore sub ®°^ U0 "^ t L ir disqualifications were discovered, 
sot forth wero discarded when their disquaixxi subjGOts . 

Discarded oases wero not included in the total of HU 3 
V* The Proctors 

There was a proctor for each subject , £*&*** 

to provide supervision, ^ 0 S GCT^coros, in general they 

Proctors wore selected on 0 serving as clerks wore solocted on 

had GOT scores of above 60. Tho "° 1 s ^T“ m0IU , tho proctors who had 
tho basis of arithmetic test scores ^°m . SGlec t 0 d from tho 

tho highest numerical aptitude, ho oUbjecus wore s 

companios which provided proctors. 



The Testing Procedure 
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Following the showing of the 
assembled breech block, wi n 1 ^® e r ^? me limi t for each trial was ten 
“esf If a sublet bailed on the first trial, he was given a second 
trial and occasionally a third trial. 



VII. Result s 

A, Statistical C onsiderations 

Final results are available at present for the first trial 
and the results obtained are presented m Table I. 

central tendency and the p erc ent g assin g. 

. -a 

IS the ultimate cr itenon °f film effeci films ) is too small 
number who failed for most films (7 ffotiveness 0 f the films. VJhan 

sss*-"s iSigrrxass ” “* 

« « rtyyt~v.ni tendency, the mean is usually re— 

Of measures of central ^ Gnae ^» - arithmetic mean 

rs art rssft-’s.’asr Jft a.'--- - 

failed could not be assigned time scores. 

The moan of the The 

computed, since those who failed could^o ^ aJ?0 un _ 

not expressed in seconds, which provided 

the original unit of measurement. 

ni of the mean of the reciprocals is the harmonic 
Tho reciprocal of iho mca £ this statistic would bo^ 

mean, which is measure ±n SGGGn ^t thmet i C mean, were the latter aval. 




film 0 has a harmonic ““ in 

foS S thoT™ ’iSTrfSS. «3- is 749 seconds which is 

probably^lcss than the probable arithmetic moan. 

The medians 'iSftho »st "lo - 

of central tendency preson singl0 score, which in a range of 

One 9«o^ion that ^arise is 

in tho cffectivenc; ss oft! he film To somo oxt ent oqua tion for 

measured or to the length o renetition. speed of development 

length of film is not possi > showing of errors, and showing the 

of subject, degree ofverbalxzatxon showing Qn tho othcr 

"how it works" variable aifoct ^o length f^t j and median 

hand, the correlations between length ^.^^dicato the potency 

» ; 2 .““ 

tho longer the film, nrlditivc •nroced ure was used, 

only very slightly so. Who c thcT corresponding correlation was 
(Films J, K, M, ^length of those films was 

-.34, despite the i^^attho^ra sQ l cn l QQn films> tho corros- 

from 6 minutes to 11 minu os. s Vi 0u id bo noted that tho range was 
ponding correlation was -•54. I x d that the differences 

Relatively large (6 Mos ^but as many as six 
between films involved n0 * t ? horc f or c, that length of film is a 

variables. It may bo It is associated with an effective 

^aMnLh a0 as° r siow spoS y of development or repetition, and not re- 

gardless of what is added r 



B. 



c ; r «Ar» of Povelonmont of Subject 



Film P, which differed from th, e^noga tiv 

in having a slow sP° od "U? b Ie°tofe s Film C, which has high speed 

superior to K on every possible ^SiS. Fim c » ntrol film K in ovory 

of development, was inferior ? d horo tho difference was 

regard except p (the percent ^ film A with regard to 

ro g dSoo°;f verbalization ,° and S this^ somovihat obscured the result. 



C. Errors 

*U» M vac substantially X^*^*^“* 
s r B ^e= Sn/^t^mcJy o/shokng possible 
errors in instructional films. 

D. T.evel of Verbalization 

Film Q was definitely superior to film K, thus indicating 
the desirability of a high level of ver ^^ z f a low Svel 

^erbalLati^Cs ^ 

'STS^Sm! or i'high I„.l of varbalioation 

was not established. 

E. Nomenclature 

Film J, which had nomenclature, was very slightly superior 
, f .-> if piXm d which lacked nomenclature, was more posi ly 
superiority fiS Z These results while not conclusive, favor the 
absence of nomenclature in instructional films. 

F. "How It Works! 1 , 

Film H, which had the "how it works" variable «as de- 
finitely superior to film ^"^’^Sor’to film A? It would 
variable, was at least as d ®* inl +ST u ?„ +h ge 0 f a longer film 

a 00 “ tribution to a short 

film. 



G. Re petition 

t +v>o rpnetition film, was in every respect the 

ffiaS the^wS — - 

task. 

VIII. Conclusions 

1. instructional films can be produced 

te aching fairly complex assembly skills independently y 

instruction. 

2. Repetition, slow speed of development and showing of errors 
are desirable attributes of effective instructional films. 



TABLE I 

BREECH BLOCK STUDY 

Trial I 
Summary Sheet 



| o « 

CM *H 


O' CM vO O' O' in M> 
rH H H rH H rH H 


12 

12 


vO H IS rH MO O TO 
H H H 


S*| 
CM | 

1 


a 


CO 




CO 


S 5 


O' W 
rH 


1 1 


I * 


1 1 1 1 1 * * 


* 


to, a 
iH 


# * # >!< 1 # # 


* i 


Illicit 


* 


a > 


>5c | ?!c | * * * 


* i 


III* III 






* # | Kfi * # * 


& * 


1 1 * 1 II 1 


* 


in p 
rH 


# | $ * * # * 


# I 


g * 1 * II 1 


* 




H O' S- Q vO CM TO 
CM CM CM on CM rH rH 
O O O O O O O 


to m 

CM CM 

o o 


O MO vO IS 0"£> vO 
m cm cm cm cn cn -*± 
o o o o o o o 


.012 


13 

P 


o to O' 

to to S is to TO in 
to to TO to TO O' O' 

• •••••• 


is CM 
O' CM 
TO O' 

• • 


sisiino is IS* to 
CM rH H O si in 

vO O' O' 0"0 S Si 

• •••••• 


cn 

TO 

O' 

* 



a 



cn 

i *h 
! y 
•o 



rH 

H 



rH 

O’ 



is m o' to 
in m O' MO 
O IS - 4 - CM 

« • • • 

o to vD o 

H rl H (M 



in is O' 

cm m t>- 

• t • 

on to mo 

rH 



g^to 
H IS 
to to 

» • 

■5 



3' 



Jfc * * 

CM>- O Oi >A H 

on on O' m is o mo 
cm si is si is O' MO 

#•••«** 

to H(Mnf:Qin 

CM H H rH cn * 4 - CM 



o on 
h <y 



■d 



Vf\rl IMM> OJ f* 

O' rH cs to to to is 



2s cn 

O' O' 



• MO CM O' CM <n in 
Q H O' sj- O CM 



H H 



on 



is rH rH is \0 cn cs 



^riO'Osi'Nsi- 
cm tn cm cn cm h H 



in on 

in 2 S 
CM CM 



* 



& & # 

in o o o 

O CM CM s* o O O 
\£> CM on CM MO MO MO 



o to s|- 



O H MO CM \0 rH O' 
in m is si in is m 
CM CM H MO CM TO O' 



O si 

cn cm 

MO m 



9jc 



* Jfc 



cn O on to CM si cn 
‘ IS Si CM O 



IS CM O - „ . , _ 

O' m cm on C-mo MO 






I? 



s+ 5 0 



cnS 



O' is on is on s- ^ 

CM CM rH in £>- O' in 
cn si si si si cn si 

• « • • * • • 



MO CM 



O CM MO MO to, to CM 
nno'HHnn 
on si cn si si si cm 



on si si c** rH vO o 
H TO to *4* H O' NO 
o in to O' £> cm O' 

• ••«••• 

? n si si si m si si 



CM m 
O' on 
O' MO 

Q • 

Sf-St 



vOM 5 1 AM) sir! CM 

is on vo no sfO' 
on mo cm m h on cm 

>n si si si in in cm 



CM to to to \0 o si 
si to cm mo cn to is 
sjcn O in H cm to 

»*••••• 

is mo is es to O' O' 



O' rH 

h on 

on -sf 

• • 

JS t> 



CM^ 



cnvg Htq jstq O' vg*g 

$333333 rif( 



H rH 



•H 

pc, 



o 

ERIC 



cn 

CM 

vO 

f 

in 



m 

IS 



vD 

cn 

H 



CM 

a 





»•••••• 

O' is m to cm is m 

H rl rl rl 


• * 

on m 
H H 


• ••«•• • 

in o to cm si is cn 
CM H H rH cn cn CM 


w 

in 


TO O? 


MO o IS O' O MO in 

is o O' o to si cn 
H H 


O' o 
IS O' 


* * * 
TO HMO on O' TO to 
cm mo o ts cm si cn 
CM rH CM CM rH 


o 

on 


• 

d 
IS 0 

% 


o si c- si cs mo cn 

in is m cn cm o O 
rH H H H H H rH 


CM TO 


»!< 

\0 SO si CM CM O' O 
si m \0 in cnto o 
on H H rH cn 02 MO 


TOT 


HJ 

mo a. 


si S CM CM cn TO H 

cn in s>- cn cm o o 

HHriHHHH 


IS m 
cn cn 

H H 


m o ' mo rH o m o 
02 cn m si cm to is 

CM H rH rH CM H m 


in 

O' 



s 

in 



to 

in 

in 

• 

in 



IS IS CM O S C- si 
^OGOMOtn 
CM si H n si S 

• •••••• 

si IS MO is si m H 



H 

5 



a 



MO MO IS O O O to 
MO H H CM in in H 
CM H rH rH H iH rH 



vO |I> 
h I cn 

CM 



I 



Hr^ < 1 oWWA^« W M W p a C? J 2 ! O 



1 



• 


H 


CQ 


5 } 




fi 


£ 


0 


o 




o 


o 


<D 


o 


CQ -P 


o 


0 


o 




MO 


o 


«H 


<H 


0 


O 


U 




0 


0 Xi 


u 


-P 


o 




o 


CD 


0 


a 



a 



T3 

§ 



CQ 

o 

•H 

-p 



tto w 

«rl «H 



CQ -P 

co cd 



cd 



CD 

u 

§ 



-p 

CQ 



•H 

s 



CQ 

<D 

•H Cd 

ctf 

<h <y 



*d 



0 0 
rfl r) 
EH 



I* 






Attachment No. 2 



A PRELIMINARY REPORT ON PROJECT NO. 3, 

group learning and testing equipment 

(THE ’'CLASSROOM COMMUNICATOR") 



1. Statement of the Problem 

The instruction and training procedures now employed and those *ich 
will probably be used in the future involve increasingly large groups 
Trailing requirements which may need to be met under emergency f ^ouns 

necSsary emphasis on speed and numbers, will further increase the sizes of groups 
with which instructors must deal. Furthermore, the employment of sound motion 
pictures, radio and television with their potentialities for communicating direc- 
tions, instruction and information increases the demands made on “®£ruotors if 
they are to be effective in dealing with large numbers of students or_ trainees. 
Under these conditions it becomes especially difficult, if not impossibl , 
instructors to meet many of the standards of good teaching. 

The following are some of the rather specific problems which confront 
an instructor who must deal with large groups of students, or those who wo u 
use the "mass media" for purposes or instruction: 1. It is e ^ tr ® m ® ly 

or impossible to relate appropriately the course and unit content to the differ 
ence the abilities, interests, and achievement levels of various individuals. 

2. As numbers in classes increase, instruction becomes more and more impersonal; 
the instructor must deal with the group as a whole or en masse. 3. The tasks 
of evaluating learning or training and of assaying instructional efiicacy - 
come increasingly demanding and these demands, i.e. administering and scoring 
tests, may drain off time and energy which should be used m improving positive 
instruction. 4. Students or trainees are not adequately, quickly and specific- 
ally informed of their achievements, i.e. successes and failures. 5* F °r the 
student the mass or large group instructional situation is depersonalized and 
lacking in opportunities for responses, for participation, and for cooperation 
and competition with classmates. 

It would seem to be required therefore, that technological devices 
and equipment be developed and made available for use by instructors and stu- 
dents which would make it possible and practical to apply the best instructional 
and learning procedures in spite of the difficulties and unusual requirements 
mf rapid mass training programs and large classes. 



II. Consideration of Good Conditions for Learning 

The solutions t# the problems as stated above demand that careful 
thought and attention to be given to basic or facilitating conditions of 
learning. It is assumed that the learning conditions which should be provided 
for are the following: 1. The instructional communications from an instructor 

or source such as a motion picture, radio or television should be clearly per- 
ceivable and understandable by students, and there should be means for checks ; 
ine intermittantly or continuously on whether or not this condition is ful- 
filled. 2. Students should be given opportunities to respond to or practice ma e> 
rials or skills which are being learned. This condition requires active and 



learning processes. The i“ao students the meanings 

d9 f "'la^onf rich he int fndld to "nicate! The students needsto know 

each other as learning proceeds. . » laarnine scores of integrated 

rrtrlro^^^ 

for knowing nni taking groups. Furtharmoro, tha instmotiwial 

ssss ^irSoSJ « M’ r “ i ' ro “ i - 

"feed back" from the students to the inscructor. 



HI, Considera tion of Research Requirements 



Research requires appropriate tools, instruments and equipment as i 
Researcn require w ^oblems involved in instructional, and especi- 
as appropriate procedures. T p n and somQ instances they are 

z;fnd to a* s™ 

example,. lecture, motion P^ 9 ^ 9 f ovor r6latiTa i y long periods of time, 
plex series of materials xo do rear , . - d o 0ua t Q for investigating 

Available techniques and procedures are probably in such in- 

soiial learning of , th ®. re °are' L noeds for means of studying the on-going 

S r f”:“arr 6 : %or taty*, thi. I* required if proactive 

and retroactive learning is to be defined and measured. 

The requirements of mass instruction and of research in mass instruc- 
tion are thus stringent. The obvious no 9 ? o ^°\Xecf Instructor and students 
and encourage a close psychological rolat "°“^P 0 ups mutt b e instructed. 

noom P Communicator" ) , a device designed to fill these needs. 



IV, Design and Production Procedure. 

A set of preliminary functional requirements was written as a result 

•f the work of numerous conferences 1 airwork S was°done a with reference 

Psvchology, Education, and Audio-visual Aids. This work was Q ™ a ”. 

to^i dealer equirements and with no reference to the thus "reduced, 

which might be encountered m accomplishing the specincaxions onus t 

A period of engineering research int. the possible solutions to the 



proposed requirements ensued. This work was reported to the Instructional Film 
Research Program Staff, and the Classroom Communicator Committee was organized. 

Aseries of conferences was held, with psychologists working closely with en- 
gineers The preliminary and general functional requirements were at this time 
considerably extended and worked out in detail. Again the principle emphasis was 
on the human engineering considerations. 



The Engineering Research and Development section was organized. A 
set of basic design considerations was developed as a guide to the work.of de- 
signing and building the equipment. A general overall system was conceived; the 
various parts of this system were broken down into functional units; each unit 
was then designed and developed in turn following a procedure which consisted of 

the following: 

1. Several alternative models were produced. 

2. Each model was reviewed by the Classroom Communicator Committee; 
psychological tests were conducted when indicated to determine 
-tb ether the design satisfied the human engineering questions in- 

^lved in the device; the best model was selected; and criticisms 
and suggestions for improvements were presented. 

3. To cut costs and to permit the development of a more extensive 
instrument, many of the materials needed were tested and purchased 
at the war surplus stores in New York City and Philadelphia. 

4. Engineering detail and assembly drawings were made for all non- 
standard part s . 

Mass production systems were organized to produce and assemble 
the system. 

6. This work was followed by systematic tests of the correctness of 
the design and the construction. 



V. Basic De sign Considerations 

It was proposed to formulate, design, and develop the most thoroughly 
flexible and complete communicator system that the limitations of time, money, 
and the present state of knowledge in this field would permit. The following 
policy was, therefore, formulated in order to clarify and direct the work of the 
engineering group in carrying out this assignment: 

1. Human engineering considerations are of the foremost importance. 

2. Extreme flexibility is essential to the success of the device. 

3. A high degree of precision and reliability is essential in a re- 
search tool intended to obtain quantitative data. This necessi- 
tates the following: 

a. A discrete variable system (such as is used in adding machines) 
rather than a measuring or continuous variable system (such as 
is used in electrical meters and slide rules) should form the 
basis for the design of this device. 

b. Auxilliary checking and indicating circuits must be employed to 
indicate immediately any malfunctioning which might develop in any 
critical part of the communicator system. 

c. Numerical indicators must be so designed as to be easily and 
precisely read at a glance in any degree of ambient illumination. 
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d. The electrical and mechanical ratings of all components must 
exceed the highest likely working loads by an appropriate ma g 

of safety. 

4. All equipment must be so laid out as to permit easy accessibility 

for inspection and nia.intena.nce. _ ~ 

5. The equipment controls should be so designed and located that their 
operation becomes "automatic" after only a short training peno 
both in respect to the instructor and to the students. 

6. The main functional units of the system should be built, into separ 
ate cabinets to facilitate portability and maintenance. 

7. There are two separate recording functions involved, consequently. 

a. A continuous rec ording system should be constructed to permit^^ 
reaction time studies, recordings of attitude changes or Judgments 
in response to complex stimuli such as a^ motion picture, or oth r 
investigations involving variables in which time is a factor.'' 

b. A dis continuous recording system should be constructed to permit 
the machine to summarize and print for immediate use^ the statis- 
tics of the class reaction following each question. 

8. Methods of materiel procurement, design innovations, small scale mass 
©reduction techniques, and construction scheduling which may contri- 
bute to the effort of keeping costs down should be employed wherever 

f GcisitolG • • 

9. Standard parts should be used when possible and drawings and fabrica- 
tion instruction kept for all nonstandard parts. 

10. The equipment should be attractive in appearance. 



The Group Learning and Testing Equipment was constructed in accordance 
with these considerations. Photographs of the principal components are attached 
herewith, and a description of the function of the Equipment follows. 



VI. The Classroom Communicator System and Its Functions 
(Please see photographs Numbers 1, 2, 3 and 4) 

The consecutive series of events in time as they occur in any instruc- 
tional situation equipped with a classroom communicator system is as follows: 

1. Instructional material is presented by a lecture, a film or other means. 

2. During the presentation any student can signal previously agreed-to messages to 
the instructor such as "not clear,” "too fast,” "please repeat," etc. Or with.the 
polygraph attachment ("Film Analyzer") reactions of selected kinds can be continu- 
ously recorded. For example, continuous reactions can be recorded 

-*The major portion of this work was done under Project No. 2, Film Analyzer 
Eq ui pment and subsequently built into the Classroom Communicator • 

##The general functional requirements for the device were drawn up under this 
project. The design and development work, however, will be executed under 
Project No. 39 > Development of _a Printing Device for the Classroom C ommuni c at or . 
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. rt i oar n ’'interesting - uninteresting , ” ’’like - dislike,” 

SJMfr a ? ~ n °+ S^ficult ” etc. 3^ After a unit or section of instruc- 

and ” difiiQU.lt - not diffi > nroblems can be put to the students, 

tion has been P re ®® n ^ 1 ^®^ 0 provl de opportunities for repetition and prac- 
either queens * ^ions and items of objective type tests 

st- « ws • 

JfSfSi. £ SSaSS,. » T»‘S £? 5„S5»V 1 ,JS.* ir ‘ 

flash cards, or in a number of ot ^® r Sticallv or under the flexi- 

b«» p;«»*** * Vrio« ot 11 .. 1 . il.-.P C«..i«P" 

SS.TSU'.SJ.” ”2.1. SS“ ffi . 

various alternatives the answer ju 8 answers bv pressing one or several in 

i. rr » Ta s <f>* 

££.«’S\S Sl.« l solution I.^ToSS- 

r“^-.“Si“* TJZ ssts sss srs SS^ s;si «i«. 

aa*3rsjss ,> 

cards The timing © f this sequence of events may be very important , since a 
means ‘is provi^S f or almost iirunediately informing the students of the corrects 
ness or incorrectness of their answers; thus the responses should be ^ ei ^“ 
forced” or ’’extinguished. ” 7. As soon as the lock station switch is thrown, 

the instructor has available in the relay systems and on a p ^ e J*T f r 

hnnrfl the following information which is instantaneously available to him for 
inspect (Se™to Ho! 1): a. A bank of answer lights, arranged in the same 

order as the seats of the classroom and numbered (or named to correspond to 

Z STiSiSSr^Si SSi£““ 5?SSS« ss y . 

thfv!rious e inlcorrect alternatives .^b! The^nstrurto^hasl series™ 0 ? discrete 

tfiu r a %: r°Xse w h0 

did not^nswer the question. 8. Forty (AO) Veeder-Root electrical counters 
are wired into the relay circuits for counting total scores (See Photo No. 1). 
The designation of correct answers can be made in the console by means of y 
card or S this designation can be made for each item by the instructor. The 
Veeder counters are numbered to correspond to seats or named to correspond o 
individual students. The counters summate or add up individual scores; toere- 
n+ . nv time during or at the end of an instructional or testing period, 
each* student may be told his accumulated score. The key card and the multiple 

ss: Vx “.Tti, l ;, h oTo“i irtiz’. x*. 

«» wIpin*’«4Kl tm MiOHu >1*1 «»*»*«* “ 



. , . nn +hp circuits connecting 

complex attitude scales. 9- A bank o sva e raoun ted on the console 

with each of the forty (JO) response stations and^un ^ ^ feed _in 

panel makes it possible to elimina ’^erati on of the station or stations 
system and yet not interfere with the °P • these switches, the response^ 

(See Photo No. l). A i so » p . P be arranged into two groups. The da 

stations, and hence the students, " aad Sid presented separately. Thus, 
an these two groups can ^^£’ team WO rk or cooperation as well as com- 

petitSr^rivalry between the two groups or teams. 

TW cl. aarooii 

aid in a wide range of * rdi 2 in g tests or when item analysis and 

work involving procedures. communications research, a printer is 

basic statistics are required . in designed to include a printing 

needed. Accordingly, the ‘ ^em jiai s ^ ' will automatically print, when 

SXu'S SXV™?. “.S™ 22S a.. - «- «» - 

of each of forty (40) students. 



VII. Stage of Construction 

The Classroom Com^ic^or system^is =°” p ^® d p hotographs S indi- 

tests can begin on many of its ' ‘ t Juctural characteristics. De- 

oate generally the stage of Peeress and rt advanoea on the following parts 

signs are completed and indication of discrete numbers in 

and units: 1. A new device for the rapid xnaic Cons truotion of 

series. 2. Wiring of ^percentage! t p 1 relays into pulses 

oo-utators for converting ^mation from te / ear4 press In addi- 

« «—» “ “ “* » “ 

matic timer and the printer. 



Attachment No* 3 



ppun.TMTMARY REPORT OH PROJ ECT MO. 6 
BELABIE EFFECTIVENESS OF COLOR AND BLACK AND WHITE 

IN INSTRUCTIONAL FILMS . — 

A. W. VanderMeer 



I* Problem and Purpose of Experiment 



"Shall this film be produced in color or in black and white. is 

a question ttet must be answered in the planning stage of every ““^th/basis 
IZ production. Some producers and directors may specify color on the basis 

co 1 or S stock h increases e produrtion^costs U somewhat, 1 and approximately doubles 
print costs. 

Tt is the training film sponsor who pays these costs and, if he is 

tSe traiSng value of the film, and what film topics do require color. 

In order to gather some evidence on the question and nature of the 

learning^resulti^'from'^five^Coronet'coior fitas^with^h^learmng^esulting 

coSr b m a i^t a be "needed^fi^ forlnyTr alTof tSrOe reasons: (D became 

f ilnTand the ref ore a may n contSbute r to t 't h^learner^ s* capabilit^of^dentifying 
nr^understandi ng the s ub je ct , (2) because color is useful in making certain 
sSb'cts or Ta^fs of sheets stOnd out (as parts of diagrams or maps) even 
■ r ... _i_ it. eiibipct itself is not the color it is shown m the film, an 
(3) because color has an aesthetic appeal. Accordingly, the five films were 
selected so as to exemplify each of the possible uses of color. 



The five films selected were: 

1. "Sneikes," a film in which color was intrinsic. 

2. n How Man Made Day," a film in which color was used mainly for 
aesthetic effects and for emphasis. 

3. "Maps are Fun," a film in which color was used for aesthetic effects 
and emphasis. 

4. "Properties of Sulphur," a film in which color was both intrinsic 
and served to add aesthetic effects and emphasis. 

5. "Rivers of the Pacific Slope," a film in which color. was employed 
mainly for aesthetic effects and somewhat for emphasis. 



It was found practical to use five hundred and nine ty-seven 
Scan) nint h and tenth grade high school students for a test population. 
Color versions of the five films were shown to two hundred and seven y- 
three (273) students who had an average intelligence £v-fou r 

The black and white versions were shown to three hundre 
(324) students who had an average intelligence quotient of 100.59. 

* 

II. Procedure : 

Tests were constructed so that individual items tested specifi- 
callv each of the possible uses or functions ox color outlined in the 
nrevious paragraph! Separate items also tested information which the 
pr><a< 5 pnt.fid in the commentary only or in the picture elemen t 
and information which was presented in the picture as well as in the com- 
mentary The procedure wa! to use regularly scheduled science periods t* 
Resent one of five films followed immediately by a test on the subject 
matter of that film. This was repeated for each film on each of fiv y . 



TABLE I 

Differences in mean test scores on items answered, by information 
supplied by commentary, picture and both. 



Commentary 

Only 

Both Pictorial 
and Commentary 

Pictorial 

Only 



Number of 
Students 
Rt Color 


Number of 
Questions 
in Tests 


Percent Mean Score 
of Color Group is 
of Black and White 


277 


251 


37 


94.12 


324 


273 


28 


104.11 


324 


272 


14 


119.13 



TABLE II 

Difference in mean test scores cn items related to color 
used for purely aesthetic purposes for emphasis, and for 
presentation of inherent characteristics of objecos shown, 





Number of 
Students 
B. & W. C*lor 


Number of 
Questions 
in Tests 


Percent Mean Score 
of Color Group is 
of Black & White . 


Aesthetic 

Color 


324 272 


65 


104.90 


Intrinsic Color 


163 136 


6 


98.77 



Color for 
Emphasis 



324" 



272 



6 



105.37 



XV* Conclusions ; 



The data in Table I seems to indicate that black and white films 
are more effective in facilitating the learning of information which is 
presented in the commentary only. On the other hand, celor films seem to 
be more effective in facilitating the learning when the information is con- 
tained only in the picture part ef the training film. The superiority of 
the color film in presenting information contained in the pictorial element 
of the film and repeated in the commentary is probably too small to be 

significant . 



Table II seems to suggest that there is little difference between 
black and white and col*r films with regard to their effect on learning even 
when the objects shown have color which seems to be an important character- 
istic However* the small number of tost* items on ths subject render it 
impossible to make any definite conclusions. Results from the throe other 
films used in the study and from additional tests which have been admimstere 
are awaited with interest in terms of the light they may throw on this 
question. 



